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ABSTRACT 

The performance of the Operational Intercommunication 
System (OIS-A) was monitored at KSC and MCC during the Apollo 7 
countdown. 
at KSC. 

This memorandum summarizes the observations made 

Measurements of talker levels, noise and crosstalk 

The system is still characterized by low-level 

were made with a V?? meter. 
on all channels was less than that observed during the CDDT 
and FRT. 
crosstalk which occasionally is annoying. 
good and there was much less variation of levels between on 
site and off site locations than there was during the CDDT 
and FRT. 

The amount of background noise 

Talker levels are 
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1 . 0  I n t r o d u c t i o n  

The O p e r a t i o n a l  In te rcommunica t ion  System - Audio 
(01s-A) was mon i to red  a t  KSC and MCC d u r i n g  t h e  Apol lo  7 
l a u n c h  count  by r e p r e s e n t a t i v e s  of MOS/Bellcomm. A t  KSC, t h e  
m o n i t o r i n g  was done a t  t h e  Blockhouse,  Room 1 0 7 ,  on Launch 
Complex 37, where many o f  t h e  f o u r - w i r e  01s c i r c u i t s  f rom 
Launch Complex 34 a p p e a r .  The sys t em was obse rved  from 0015 Z 
t o  0130 Z on Oc tobe r  8 ,  1968,  and from 1800 Z on Oc tobe r  9 ,  
1968 t o  1530 Z on October  11, 1968.  T a b l e  I i t e m i z e s  t h e  
h o u r s  of cove rage  and t h e  mon i to r  p e r s o n n e l .  

P e r i o d i c  measurements were made o f  t a l k e r  l e v e l s ,  
background n o i s e  and c r o s s t a l k .  F i g u r e  1 i s  a d iag ram o f  
t h e  measu r ing  c o n f i g u r a t i o n .  The 01s volume c o n t r o l  a t  t h e  
m o n i t o r  p o s i t i o n  was se t  a t  the  same p o s i t i o n  f o r  a l l  measure- 
men t s .  T h i s  s e t t i n g  cor responded t o  a c o m f o r t a b l e  l i s t e n i n g  
l e v e l .  The 01s c h a n n e l s  a v a i l a b l e  were Black  1, 2 ,  3 ,  4 ,  5 ,  
and 6 ;  Red 3 ,  4, 5 and 6 ;  Blue 1, 2 ,  3 ,  and 4 ;  Green 1, 3 
and 5,  and Brown 1. 

2 .0  General O b s e r v a t i o n s  

2 . 1  Summary 

Although t h e r e  were s e v e r a l  i n s t a n c e s  of  i n t e r f e r e n c e  
f rom c r o s s t a l k  and n o i s e ,  t h e  01s sys t em per formed w e l l  and 
was o p e r a t i o n a l l y  u s a b l e .  The background n o i s e  l e v e l s  on a l l  
c h a n n e l s  were c o n s i s t e n t l y  lower t h a n  t h o s e  obse rved  d u r i n g  
t h e  F l i g h t  Read iness  T e s t  (FRT)l and Countdown Demonst ra t ion  

2 T e s t  ( C D D T ) .  

2 . 2  T a l k e r  L e v e l s  

The t a l k e r  l e v e l s  were about  t h e  same as t h o s e  d u r i n g  
t h e  CDDT and FRT. The r a n g e  of l e v e l s  was a p p r o x i m a t e l y  from 
-15 VU t o  -30 VU. V a r i a t i o n s  i n  t h e  u s e  o f  microphones and 
v a r i a t i o n s  between t a l k e r s  i s  most l i k e l y  t h e  ma jo r  c a u s e  of 
t h e s e  d i f f e r e n c e s .  The off-KSC u s e r s  (GMIL, SRO and HFLT), 
who were c o n s i s t e n t l y  heard a t  a h i g h e r  l e v e l  t h a n  a l l  o t h e r  
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u s e r s  d u r i n g  CDDT and FRT, were h e a r d  a t  a p p r o x i m a t e l y  t h e  
same l e v e l  as t h e  a v e r a g e  u s e r  d u r i n g  t h e  l a u n c h  c o u n t .  

2 . 3  Background Noise  

The amount of background n o i s e  heard on  a l l  c h a n n e l s  
was lower  t h a n  t h a t  h e a r d  d u r i n g  CDDT and FRT. Channels Black 1 
and B lack  3 were c o n s i d e r e d  t h e  n o i s e s t ,  w h i l e  Black  2 became 
n o i s y  on a few o c c a s i o n s .  Although t h e  n o i s e  w a s  annoying  
a t  t imes,  it was n o t  c o n s i d e r e d  a ma jo r  problem.  A c h i r p i n g  
n o i s e  was r e p o r t e d  on Green 8 s e v e r a l  t imes t h r o u g h o u t  t h e  
countdown. Tab le  2 c o n t a i n s  t h e  r e c o r d e d  l e v e l s  o f  background 
n o i s e ,  as measured a t  t h e  01s s t a t i o n  i n  LC 37.  

2 . 4  C r o s s t a l k  

C r o s s t a l k  was heard on most c h a n n e l s  a t  a low l e v e l ,  
and t h e r e  were s e v e r a l  i n s t a n c e s  of l oud  i n t e l l i g i b l e  c r o s s -  
t a l k .  The c r o s s t a l k  was u s u a l l y  2 5  to 35 db below t a l k e r  
l e v e l .  T h i s  r a n g e  of  l e v e l s  a r i s e s  p r i m a r i l y  f rom t h e  measure- 
ments  t e c h n i q u e s  i n  which background n o i s e  i s  measured w i t h  
c r o s s t a l k .  The n o i s i e r  c h a n n e l s  w i l l  t h e r e f o r e  i n d i c a t e  a 
h i g h e r  l e v e l  o f  c r o s s t a l k .  On a few o c c a s i o n s ,  t h e  s o u r c e  o f  
t h e  c r o s s t a l k  was i d e n t i f i e d ,  and some of  t h e  l o u d e r  c a s e s  
a r e  l i s t e d  i n  p a r a g r a p h  3 . 0 .  T a b l e  3 l i s t s  t h e  r e c o r d e d  
l e v e l s  o f  background n o i s e  p l u s  c r o s s t a l k ,  as measured a t  
t h e  01s s t a t i o n  i n  LC 37. 

2 . 5  Pos t -Miss ion  Ana lys i s  

A t  app rox ima te ly  T-3 h o u r s  4 0  min. ( 1 1 2 0  z) t r o u b l e  
was r e p o r t e d  on t h e  c i r c u i t  between the.ASTR0-COMM p a n e l  i n  
LC 34 ,  and t h e  USB equipment i n  M I L A .  It appea red  t h a t  t h e  
n o i s e  o p e r a t e d  keying  c i r c u i t  was b e i n g  a c t i v a t e d  by n o i s e .  
A t a p e  r e c o r d i n g  of  t h i s  c i r c u i t  (S-Band u p l i n k )  d u r i n g  t h e  
p e r i o d  1 1 0 0  z t o  1530 z was rev iewed to i d e n t i f y  any n o i s y  
c o n d i t i o n s ,  No e x c e s s i v e  n o i s e  was h e a r d  u n t i l  a p p r o x i m a t e l y  
T-1 h o u r ,  a t  which t i m e  s e v e r a l  s t a t i c - l i k e  n o i s e  p u l s e s  were 
n o t e d  h a v i n g  a m p l i t u d e s  n e a r  t h e  a v e r a g e  speech  l e n g t h ,  as 
measured  w i t h  a VU m e t e r .  

Record ings  o f  Black 2 and 3 were a l s o  rev iewed for 
t h e  p e r i o d ,  T-1 hour  t o  Tt30  min . ,  b u t  no a d d i t i o n a l  i n f o r -  
m a t i o n  was o b t a i n e d .  On t h e  E lack  2 t a p e ,  Black 3 t a lke r s  
were heard c l e a r  and a p p r o x i m a t e l y  1 0  db lower  t h a n  t h e  Black  2 
t a lke r s .  On t h e  Black  3 t a p e ,  B lack  2 t a l k e r s  were hea rd  
c l e a r  and a p p r o x i m a t e l y  1 5  t o  20 db lower  t h a n  t h e  Black 3 
t a l k e r s ,  T h i s  c o n d i t i o n  p robab ly  o c c u r r e d  when t h e  o r i g i n a l  
r e c o r d i n g s  were b e i n g  c o p i e d ,  s i n c e  c r o s s t a l k  a t  these  l e v e l s  
was n o t  obse rved  d u r i n g  t h e  a c t u a l  countdown. 
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3 .0  S p e c i f i c  O b s e r v a t i o n s  

The f o l l o w i n g  are e x c e r p t s  from t h e  t e s t - l o g  t o  
i l l u s t r a t e  t h e  g e n e r a l  t r e n d  o f  t r o u b l e  c o n d i t i o n s  d u r i n g  
t h e  l a u n c h  c o u n t .  T i m e  i s  g i v e n  i n  GMT ( Z U L U )  t i m e .  

10/8/68 

0107 

0122 

10/9/68 

1830 

1832 

2000  

2332 

10/10/68 

0307 

0 4 2 5  

0510 

0700 

0931 

1638 

2233 

10/11/68 

0307 

0347 

A u s e r  r e p o r t e d  t h a t  he  
on Green 4 .  

C h i r p i n g  sound r e p o r t e d  

C r o s s t a l k  n o t e d  on most 

"Hollow" sound r e p o r t e d  

C h i r p i n g  sound on Green 

cou ld  n o t  g e t  t h r o u g h  

on Green 8 .  

c h a n n e l s  

on Black 2 

8 r e p o r t e d  

C r o s s t a l k  Black 1 t o  Black  2 

Loud i n t e l l i g i b l e  c r o s s t a l k  f rom Black  1 t o  Black  3 
-47 VU compared to -50 VU n o i s e .  Users on Black  3 
were a t  -17 VU and  -20  VU. 

I n t e l l i g i b l e  c r o s s t a l k  f rom Black 1 t o  Black  2 

Loud i n t e l l i g i b l e  c r o s s t a l k  on Black  1 , - 4 0  VU 
compared t o  -48 VU n o i s e  

Noise on Black  1 -44 VU t o  -47 W 

C h i r p i n g  sound on Green 8 r e p o r t e d  

O f f - s i t e  u s e r s  (GMIL,  SRO and HFLT) heard a t  a v e r a g e  
l e v e l s ,  -17 VU 

C r o s s t a l k  f rom B l a c k  4 heard on Red 3 and 4 ,  Green 5 ,  
Red 5 ,  Blue  1 and 2 .  

P r o c e d u r e  e r r o r :  LMP was on Duplex A & B i n s t e a d  of 
Duplex B (Astrocom on U m b i l i c a l  B lack  3 ) .  LMP had 
complained of weak r e c e p t i o n .  LMP sa id  t h a t  s t a t i c  
l e v e l  i s  t h e  same ( c a r b o n  a r c s  were o f f )  

Down-time r e q u e s t e d  t o  i n v e s t i g a t e  n o i s e  on OIS/VHF 
l i n k  
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0540 Comm check on BK 3 ,  STC/STONEY. Both l o u d  and c l e a r .  

0815 Black  1 g e t t i n g  n o i s i e r ,  - 4 4  VU 

Repor t  t h a t  g a i n  a t  b r idge  had been  i n c r e a s e d  8 db .  

0850 Users complained of  n o i s e  on Black  2 

0930 Loud c r o s s t a l k  on B l a c k  6 f rom Black  5 

1 1 2 0  Troub le  r e p o r t e d  on t h e  c i r c u i t  between t h e  ASTRO 
COMM P a n e l ,  and t h e  USB r a d i o  a t  MILA. The v o i c e -  
o p e r a t e d  key ing  c i r c u i t  i s  a p p a r e n t l y  being a c t i -  
v a t e d  by n o i s e .  

1147 Aeromed-private  l i n e  i n  t r o u b l e  

1 1 4 7  Blue 3 and 5 h e a r d  l o u d  and c l e a r  on Black  1. S e v e r a l  
c a s e s  of c r o s s t a l k  r e p o r t e d  

1 4 1 6  EM1 on VHF from " A i r c r a f t  21" h e a r d  on VHF by CDR. 

1506 S/C c o u l d  n o t  r e a d  MCC on VHF 

1525 C r o s s t a l k  on Black 6 f rom Black  5.  





TABLE 1 

DATE 

10/8/68 

10/9/68 

10/10/68 

10/10/68 

10/10/68 

iO/l i / 6  8 

10/11/68 

01s-A MONITORING PERIODS AT LC 37 

- TIME PERSON 

0015 t o  0130 J. P. Maloy 

1800 to 0200 J.  P. Maloy 

0200 t o  1000 B. F. O'Brien 

1000 to 1800 L. A. Ferrara 

1800 to 0200 J .  P. Maloy 

0200 to 0900 B. F. O'Brien 

0900 to 1530 L. A. Ferrara 
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